Sea Level Rise poses a substantial concern to communities worldwide. Increased inundation, storm surge, salt water intrusion, and other impacts create challenges which will require considerable planning to address. Recognizing the broad and differing scope of sea level rise issues and the variability of policy options to address them, local planning frameworks are necessary in addition to tools and resources available from state and federal governments. To help assess priorities and preferences on sea level rise planning, a survey of 503 persons affiliated with coastal communities on the East Coast of the United States was conducted in December 2017. This survey studied key aspects locally-driven sea level rise plans, including planning priorities, funding options, methods to resolve conflict, and potential responses. Six key findings address these and other concerns to provide the foundation of a locally driven framework for public officials.
159 question, which are detailed in Table 3 , include highly ranked activities around preparing to 160 respond when flooding happens, implementing required policies to mitigate future flood damage, 161 and developing maps and tools to assist. On the other end of the spectrum, fewer than half of 162 participants ranked "finding ways to postpone making change until more research is done" 163 highly. Closely related to this question was the following one (Q5), which asked participants to 164 write-in any additional SLR plan components, of which the most common response (20.8% of 165 120 coded responses) was education.
166 167 Respondents were asked about their perceived vulnerability to four natural hazards -water surge 168 damage, repeated flooding from high tides, increased flooding from SLR, and other natural 169 disasters (Q6) on a Likert-type question, with 1 meaning "not at all vulnerable" and 5 meaning 170 "exceptionally vulnerable." This question gauged how vulnerable respondents felt about these 171 topics, rather than any objective measure of vulnerability (which would have required data not 172 collected in this study). Table 4 shows the summary statistics for this question. Overall, 173 respondents found themselves to be the most vulnerable on average to damage from hurricanes 174 and severe storms but also perceived some vulnerability from other hazards. 175 176 Respondents were presented with 15 potential protection priorities (which services and places to 177 focus protection on with a SLR plan) (Q7). These included a wide range of options, including 178 various types utilities and related infrastructure (drinking water, electric power, 179 sewer/wastewater and others, as well as individual homes, places of cultural importance, and 180 others. These results are shown in Table 5 . Although many essential services and others were 181 highly ranked, drinking water was the only to exceed 80% of respondents ranking highly. 182 Electric power, Roads and highways, homes and residences, and sewer/wastewater were all at 183 greater than 70% ranking as 4 or 5. When respondents were asked to identify other priorities not 184 listed (Q8), those with more than five responses include medical facilities / hospitals (11 185 responses), educational facilities/school (10), and animal shelters / zoos (7) . 186 187 To help better understand how local sea level rise plans can be developed, funded, and 188 administered, respondents were asked about their preferences on whether the responsibility for 189 preparing for future flooding and sea level rise should be entirely public sector, entirely private 190 sector, or somewhere between (Q9). The distribution of these responses is shown in Figure 1 . In 191 this case, over 60% of respondents (303) selected "equal mix of public and private sectors" and 192 of the remaining, more selected "mostly public sector" (115) than any other choice. 193 194 Recognizing that funding can be a significant challenge for implementation of any community-195 wide project, whether or not related to SLR, respondents were asked about the usefulness of 196 various funding mechanisms in their communities (Q10), going from "not at all useful" (1) to 197 "exceptionally useful" (5). Recognizing that the actual funding need and availability will vary 198 considerably based upon other aspects of the SLR plan, this question focused on how useful 199 various funding mechanisms are, rather than the actual funding amounts. Ten options were 200 available, including voting on methods to pay for highest priorities, increasing various forms of 201 taxes, and others. The summary of these responses can be seen in Table 6 . Although no funding 202 mechanism had greater than 60% of respondents rank it in one of the top two rankings, "hold 203 public meetings to identify highest priorities and vote on methods to pay for them" was the 204 closest, obtaining 59.2% of responses ranking as 4 or 5. On the opposite end, all forms of 205 increased local taxes received a ranking of 4 or 5 by fewer than one third of respondents. 206 Respondents were also given the opportunity to describe other mechanisms (Q11). Notable 207 amongst these are responses that can be categorized as "governmental action / funding" (6), 208 "improved information" (6), and "donations / fundraising" (6).
210
Recognizing that there are tradeoffs (including cost, complexity, and level of protection) to all 211 forms of hazard mitigation, respondents were asked to indicate the desired level of protection 212 (which could also be interpreted as tolerance for failure of those protections) from the cumulative 213 protections of their SLR plan. Respondents were asked from ranges as frequent as failing less 214 than 1 in every 10 years all the way up to failing less than one in every 1,000 years, and they 215 were asked both about minor flooding and major flooding. Table 7 shows the distribution of 216 responses, including a general preference for failure less than 1 in 100 years, although 217 considerable distribution across the choices, with protections generally desired to be stronger for 218 addressing major flooding than for minor flooding. 219 220 Some of the decisions that will need to be made in developing and implementing a local sea level 221 rise plan will probably be controversial. For this reason, respondents were asked to rate how 222 helpful eight different methods to resolve conflict locally are likely to be, with 1 meaning "not at 223 all helpful" and 5 being "exceptionally helpful" (Q13). Of the methods, the most favorable was 224 considered to be discussions with preparedness experts about improving protection against 225 floods. Discussions with scientists and increasing educational efforts were also high on the list. 226 Table 8 shows these results. Respondents were also asked to write in any other methods that may 227 be effective for resolving conflict (Q14). The most common responses coded to "community 228 meetings" with eight, over 25% of all of the write-ins for this question. The last two primary questions were around the perceived appropriateness of various adaptation 231 responses that could be undertaken, first from a list (Q15) and for any additional write-ins (Q16). 232 In Q15, the responses ranged from "very inappropriate" (1) to "neither appropriate nor 233 inappropriate" (3) and finally to "very appropriate" (5). Of a list of ten adaptation options, 234 including a wide range of choices such as early warning tools, raising elevations on new 235 construction (and/or existing construction), and harden public infrastructure, all options had 236 medians above three (neutral) except for "increase cost of insuring high-risk areas" with a 237 median of 3, and "don't provide assistance for areas at highest risk" with a median of 2. Table 9 238 shows all of these responses.
239
240 There was limited participation in identifying other potential adaptation measures (n=21 241 respondents with a total of 26 responses). Of those that did respond, six coded to "improve 242 public infrastructure" which is very similar to one of the responses in the previous question.
243 244 Part of the survey was the collection of a series of pieces of demographic information self-245 reported by each respondent. These included a household income range, self-rated level of 246 environmentalism, job title, level of education, ethnicity, political affiliation, age range (Q24, 247 gender (Q25), location/state (Q26). Respondents were also asked to provide any feedback of 248 concerns about the survey (Q23), for which the most common responses (other than responses 249 indicating no feedback) were either something positive about the survey (17) or concerns about 250 sea level rise itself (11) or the wording of the survey (7).
252
The primary use of the demographic information was to analyze similarities and differences in 253 priorities across demographics, presented in the statistical analysis below. Therefore, the 254 demographic information is not presented in full here but is available in the supplemental 255 materials. Overall, although some of the distributions are not perfectly representative of the 256 underlying population, they are diverse enough to represent a substantial number of viewpoints. 257 258 Statistical analysis 259 There were several key differences between those respondents who are residents of coastal 260 communities and those who are not (i.e. those who either worked in or regularly visited a coastal 261 community but were not also residents). Of the 503 respondents, 235 lived in coastal 262 communities and 268 did not. 65 potential differences (all of the subcategories of each primary 263 question) between these two groups were first screened using Mann-Whitney U (nonparametric) 264 tests. The five relationships which were found to be significant were further tested using 265 independent sample t-tests -all five of these relationships were found to be significant for both 266 tests. The following five statements are provided first with the Mann-Whitney U p-value, 267 followed by the t-test p-value.
268
-Residents perceived their communities to be more vulnerable to hurricanes and severe 269 storms (3.57) than non-residents perceived (3.16) the communities they worked in or 270 regularly visited to be (p=.001 / p<.001).
271
-Residents perceived their vulnerability to repeated flooding from high tides (3.10) to be 272 greater than non-residents (2.70) perceived the communities they were associated with 273 (p=.001 / p<.001).
274
-Residents perceived their vulnerability to increased flooding if sea level rises in the future 275 (3.40) as higher than non-residents (2.70) perceived the coastal communities they were 276 affiliated with (p<.001 / p<.001).
277
-Residents placed higher priority on the importance of electric power for sea level rise 278 plans (4.34) than non-residents (4.13) placed on electric power (p=.016 / p=.012).
-Beaches and similar coastal areas were given a higher priority by residents (3.91) than 280 non-residents (3.62) (p=.008 / p=.004). 281 As there were five statistically significant differences between coastal residents and non-282 residents out of 65 relationships (7.7% of relationships), there are important differences between 283 the two groups but the overall difference in priorities and preferences was modest overall. 284 285 Some demographics correlated with changes in the distribution of responses for some or all 286 components of primary questions. Overall, the self-reported level of environmentalism predicted 287 the largest number of changes to the distribution of primary question responses, with 62% of 288 components to questions likely influenced by this demographic. The preferred funding mixture 289 (public, private, or equal mix) was the second most powerful predictor, coming in at 32% of 290 components to primary questions. Gender and Age were each 29%. Notably, ethnicity, 291 education, and income all influenced less than 10% of question components, and political party 292 only 12%. A summary of these results is shown in 297 Six key findings were developed as described in the methods section. The justification for each 298 finding is included in the discussion. The key findings were: 299 300 Finding 1 on relative priority: "Officials are likely to gain better engagement with the public if 301 they make a strong connection between planning for sea level rise and other high priority issues 302 like the environment, infrastructure/utilities, and the economy." 303 304 Finding 2 on planning components: "Officials should consider building sea level rise plans that 305 integrate response planning and preparedness with mandatory policies to reduce future damage. 306 Maps and tools, educational resources, and voluntary protections were also popular, but inaction 307 to wait for more research was not popular." 332 The six key findings of this study were developed based upon the study's findings and were 333 written in plain language to be of maximum utility for public officials. 334 335 For relative priority (finding 1), respondents ranked preparation for sea level rise relatively low 336 on the list of other issues, indicating that in many instances they may not fully engage unless 337 they make connections to other issues that are higher priorities, such as the environment or the 338 economy. Although concerning that the public ranked sea level rise lower than most other 339 priorities, the long-term and somewhat abstract nature of sea level rise may put it in the back of 340 people's minds. Additional study on this phenomenon could yield additional insights, as the 341 reasoning for respondent's answers is not known from this study alone. 342 343 For planning components (finding 2), a wide variety of components, such as response plans, 344 mandatory mitigation policies, and maps and tools were popular for respondents, hence the 345 relatively large number of suggestions for public officials to consider. The only option 346 considerably lower than the rest was waiting to take action until additional research is done, 347 which was not a popular choice. How and where to incorporate sea level rise planning (whether 348 in a stand-alone plan, incorporated into other plans, or through some other means) is likely to be 349 a very local decision. 350 351 For protection priorities (finding 3), drinking water and electric power were both ranked with a 352 median and mode of 5 (exceptionally high priority), making utilities key candidates for 353 adaptation measures. However, it is also possible that officials will have a difficult time 354 prioritizing certain areas and services over others, as most items polled were identified as high 355 priorities, and many services are likely to be highly interdependent on each other. 356 357 For funding priorities (finding 4), the preferred method to identify funding was to hold public 358 meetings. Although this may indeed be useful, it also poses the challenge that the identified 359 funding sources (for example, using federal and state funds, which also ranked highly) may not 360 be available when and in the quantities desired. Local methods to raise funding (e.g., taxes) were 361 potentially controversial and may pose challenges in gaining support. 362 363 For conflict resolution (finding 5), both discussions with preparedness experts and scientists 364 were amongst the most popular choices, but a number of other means to prevent or resolve 365 conflict (such as starting with measures that have the greatest public support, holding public 366 meetings, and others) had similar levels of popularity, meaning that a number of conflict 367 resolution methods may be acceptable to the public in sea level rise planning. 368 369 Finally, for adaptation responses (finding 6), most of the surveyed adaptation measures were 370 generally considered acceptable by the respondents. This included several measures that were 371 expected to be controversial, such as preventing new development and removing existing 372 development from vulnerable areas over time, were also generally acceptable. The only clearly 373 unacceptable response of those studied was not providing assistance for areas at highest risk. 374 375 Impact of demographics 376 377 As mentioned in the results section, many demographics, such as income, education, and 378 ethnicity had little impact on the distribution of responses for most components of most 379 questions. Rather, the perceived level of environmentalism, preferred (public/private/mixture) 380 funding sources, gender, and age impacted the most components of the questions. Although 381 involving a diverse group of stakeholders across all demographics is essential to full engagement 382 of a community, assuring a solid mixture of individuals affiliated with those demographics that 383 have the greatest influence could be especially important in local sea level rise planning. By 384 assuring, for example, that groups with differing viewpoints on environmental matters are 385 represented in the process, there is greater potential for building buy-in through the process 386 rather than ending in conflict. Developing a locally-driven sea level rise plan is likely to be a challenging process, involving 391 technical expertise, policy tradeoffs, and considerable community input. The six key findings 392 and related information from this study can be used by public officials on the East Coast of the 393 United States and elsewhere to better engage the public on this difficult but necessary process, by 394 better understanding the general priorities and preferences of others affiliated with these coastal 395 communities. 396 397 Much additional work can be done to further advance these issues. First, similar studies could be 398 conducted elsewhere the in United States (for example, in Gulf states or on the West Coast) or in 399 nearly any country that has one or more coastal regions. Additional study can help to validate 400 the usefulness of these key findings with policy makers, through discussions or by utilizing them 401 in public processes and evaluating their effectiveness. Although the pathway to coastal 402 resilience through sea level rise planning will likely be difficult, through the development of 403 tools and resources such as this study, public officials can better understand how to get started 404 and some strategies for success. 
